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SECTION ONE 


GENERAL INFORMATION 


1. INTRODUCTION 


The Series 300, Series 3000, and Series HD Digital Multimeters are a group of portable 3-1/2 
digit multimeters designed for use by the engineer, technician, or hobbyist. Each of the wide 
variety of functions and ranges available is quickly and easily selected with the turn of a 
single selector switch. The portability and accuracy of these instruments makes them equally 
well suited for design engineering, production testing, field servicing, and industrial 


maintenance applications. 


SPECIFICATIONS 


Accuracies are = (% of reading + no. of digits), Guaranteed for one year, 25°C + 5°C 


DC Voltage eens HOS DD err a om HD-110 
+200mV, 2V, 20V, 200V, 1500V 


100,V on 200mV range 
0.25% rdg. + 1 
22MQ, all ranges 
>60 dB above 49Hz 


Common *4ode Rejection >140 dB up to 1500Vdc 
Response Time Less than 1 second 


1500Vdc or peak ac, any range 
200mV, 2V, 20V, 200V, 1000V 
100uV on 200mV range 


Accuracy—45Hz- 2kHz 0.75% rdg. + 3 


2Hz- 5kHz 1.50% rdg. + 5 
5Hz-10kHz 2.50% rdg. + 9 


Average sensing—RMS calibrated sine wave 


Input Impedance 2.2MQ shunted by <75pF 
Less than 2 seconds 


Overvoltage Protection 1000Vrms/1500V peak ac or 250Vdc 
-(5 sec. max above 450Vrms, 200mV range) 


2002, 2KQ, 20KQ, 200KQ, 2Mo, 20Ma 

0.19 on 2000 range 

0.5% rdg. + 1 

1.5% rdg. + 1 

500mV 

250mV 

Less than 1 sec., except 20MQ range, less than 4 sec. 
Overload Protection ‘  §00Vdc or rms ac on any range 
insta-Ohms Continuity Function 

< 100 milliseconds 
Diode Test 

0 to 2V 

| ImV 

0.25% rdg. + 2 


SPECIFICATIONS (Cont'd) 


2mA, +10% 
Less than 1 second 


Overload Protection 600Vdc or rms ac on any range 


200A, 2mA, 20mA, 200uA, 2mA, 20mA, 
200mA, 2A 200mA, 2A, 10A 

100nA on 200,A range 

0.75% rdg. + 1 

Not applicable 

Less than 1 second 


Voltage Burden 250mV max. at full scale except | 200mV max. at full scale except 
2A range 700mV 2A range 700mV, 
10A range 250mV 


Overcurrent Protection (A Input) 2 amps/600V (fused) 


Overcurrent Protection (10A Input) Not applicable Up to 20 amps for 
30 seconds (unfused) 


HD-100 


Ranges 200nA, 2mA, 20mA, 200pA, 2mA, 20mA, 
200mA, 2A 200mA, 2A, 10A 


1.5% rdg. + 1 


100nA on 200uA range 
Accuracy—200yA to 2A Range— 1.5% rdg. + 3 
45Hz-2kHz 
Accuracy—10A Range— Not applicable 2.0% rdg. + 3 
45Hz to 400Hz 
Average sensing 


Less than 2 seconds 


Voltage Burden 250mV max. at full scale except | 200mV max. at full scale except 
2A range 700mV 2A range 700mvV, 
10A range 250mV 


Overcurrent Protection (A Input) 2 amps/600V (fused) 


Overcurrent Protection (10A Input) Not applicable Up to 20 amps for 
30 seconds (unfused) 


eS Ee HD-110 
oh aa as 3'%-digit LCD (1999 max. count) 
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SPECIFICATIONS (Cont'd) 


Single std. 9V battery, NEDA 1604 
Battery Life Alkaline: 2000 continuous hours typical— 
Zinc carbon: 1600 continuous hours typical 
Low Battery Ind. Decimal point blinks during last 200 hours of battery life 


Shock & Vibration Meets MIL-T-28800 specifications 
Rel. Humidity 0-80%, 0°C to 35°C; 0-70%, 35°C to 50°C 


Tempco Less than 15% of applicable accuracy spec. per °C (0°C to 20°C, 
30°C to 50°C) 


7.2 in. L x 3.9 in. W x 2.0 in. H 
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SPECIFICATIONS (Cont'd) 


AMS 3030 


+200mV, 2V, 20V, 200V, 1500V 


+200mV, 2V, 20V. 
200V. 750V 


00 e 
| Accuracy —ss————___| (0.590 rig. +1 digit 0.25% rdg. +1 digit 0.1% rdg. +1 digit 
Ded 22MQ all ranges 


ne >60dB above 49Hz : 


Common Mode Rejection > 14008 up to 1500Vdc > 140dB up to > 140dB8 up to 1500Vdc 
750Vdc 


& \3 
3 
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1500Vde or peak ac any range 750Vde or peak ac. 1500Vde or peak ac, any range 
any range 
a EE AMS 3030 
Ranges 200mV, 2V, 20V. 200V, 1000V 200mV, 2V, 20V. 200mV. 2V, 20V, 200V, 1000V 
200V. 500V 
100,V_on 200mV range 
1.5% rdg. +4 digits 0.75% rdg. +3 digits 0.6% rdg. +3 digits | 0.6% rdg. +4 digits 
2.0% rdg. +5 digits 1.5% rdg. +5 digits 1% rdg. +5 digits 
3.0% rdg. +9 digits 2.5% rdg. +9 digits 2.0% rdg. +9 digits | 1.5% rdg. +6 digits 
10kHz-20kHz Not specified Not specified 2% rdg. +8 digits 
| Conversion Type Average sensing—RMS calibrated sine wave True RMS (ac + dc 
input impedance | 2.2Ma shunted by <750F 
T Response Timed Less than 2 seconds (on RMS 3030, above 10% of full scale) 
Overvoitage Protection _ 1000Vrms/1500V peak or 250Vdc 500Vrms/750V 1000Vrms/1500V peak or 250Vdc 
(5 sec. max. above 450Vims, peak or 250Vdc (5 sec. max. above 450Vrms, 
200mV range) ‘ 200mvV range) 
e 
aa Le en se serome | soamvsezos | RMS 3030 


| 


ange 2000, 2kQ. 20k0, 200k2. 2MQ. 20M2 
Resolution 0.12 on 2000 range 


2000 to 2MO Ranges ° 0.75% rdg. +1 digit” 0.5% rdg. +1 digit 0.2% rdg. +1 digit 


20MQ Range 1.5% rdg. +1 digit 1.5% rdg. +1 digi 
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SPECIFICATIONS (Cont'd) 


a eee eT RMS 3030 


= Speier 
200A to 2A Ranges 1.0% rdg. +1 digit 0.75% rdg. +1 digi 0.35% rdg. +1 digit 


10A Rang Not available 1.5% rdg. +1 digit 1.0% rdg. +1 digit 
Response Time Less than 1 second 


Voltage Burden 200A to 200mA ranges: 250mV maximum at full scale. 
2A and 10A ranges: 700mV maximum at full scale. 


2 amps/600V (fused) 


Overcurrent Protection 
A Inp 


Overcurrent Protection 


Up to 20 amps for 30 seconds (untused) 
10A Input 


a ee ee 


200nA, 2mA, 20MA, 200MA, 2A, 10A 


g 
a 
ay 
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Aon 200uA rang 

-s ee es 
45H2-2kHz (except 10A) 2.0% rog. +4 digits 1.5% rdg. +3 digits 0.9% rdg. +3 digits 
eI a I lad 


(except 2A and 10A ranges) 


Not available 2.0% do. +3 digits 
Conversion Typ 5 Sine 
Response Time Less than 2 seconds (on RMS 3030, above 10% of full scale 


Voltage Burden 200uA to 200mA ranges: 250mV maximum at full scale 
2A and 10A ranges: 70OmMV maamum at full scale 
Overcurrent Protection 2 amps/600V (fused) 
A Input 
Overcurrent Protection 
10A Input 


1.5% rdg. +3 digits 
sue RMS (ac + dc 


: 


Not available Up to 20 amps for 30 seconds (unfused) 


& 
2 
z 


Operating Temperature 
See emipe seni aisia| Manan Smet TL ey NR SVE LOD (1999 max county 
Alkaline: 2000 continous hours typical. Zinc-carbon: 1600 continuous hours typical 
Decima! point blinks during the last 200 hours of battery life 
Meets MIL-T-28800 specifications 
Less than 15% of applicable accuracy spec. per °C (0°C to 20°C, 30°C to 50°C 
cnc TTT LRAT Le |) EEL REY ASTD) Us 18 ae. ASA) inching bate TTY Ant) 

Calibration Adjustments One adjustment for 3000, 3010, 3010UL, and 3020/30208. Four adjustments tor RMS 3030. 

[SS™S*~*~*sSCSSCA measurements per second, nomingg 


Measurement Rate 4 measurements per second. nominal 
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SECTION TWO 


MAINTENANCE AND SERVICING 
ie GENERAL 


This section contains procedures for calibration, maintenance, and repair of the Series 
300, Series 3000, and HD Series Multimeters. Also included are procedures for multim- 
eter disassembly, component replacement, Function/Range Switch disassembly and 
check procedures. If you are uncertain about what maintenance and service to perform, 
refer to Section Four TROUBLESHOOTING. 


2s SERVICING POLICY 
ONE YEAR LIMITED WARRANTY POLICY ON NEW INSTRUMENTS 


This Multimeter is warranted in its entirety against any defects of material or workman- 
ship which develop for any reason whatsoever, except abuse, within a period of one (1) 
year following the date of purchase of the Multimeter by the original purchaser. This 
warranty is extended by Wavetek Corporation only to the purchaser or original user of 
the Multimeter, who must, as a CONDITION PRECEDENT TO WARRANTY COVERAGE 
AND PERFORMANCE THEREUNDER BY WAVETEK, complete and return the Warranty 
Registration Card, received on purchase of the Multimeter. 


In the event a defect develops during the warranty period, Wavetek will, at its election, 
repair or replace the Multimeter with a new or reconditioned model of equivalent qual- 
ity. To obtain performance of any obligation of Wavetek under the warranty, the original 
purchaser or original user must return the defective Multimeter postage prepaid. Refer 
to paragrah 2.3 for shipping instructions. 


In the event of replacement with a new or reconditioned model, the replacement unit 
will continue the warranty period of the original Multimeter. Replacement units will be 
returned by air, typically with only one (1) working day turnaround at the Service Cen- 
rer; 


ANY IMPLIED WARRANTIES ARISING OUT OF THE SALE OF THE MULTIMETER, INCLUD- 
ING BUT NOT LIMITED TO IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE, ARE LIMITED IN DURATION TO THE ABOVE STATED 
ONE (1) YEAR PERIOD. WAVETEK SHALL NOT BE LIABLE FOR LOSS OF USE OF THE 
MULTIMETER OR OTHER INCIDENTAL OR CONSEQUENTIAL DAMAGES, EXPENSES, OR 
ECONOMIC LOSS OR FOR ANY CLAIM OR CLAIMS FOR SUCH DAMAGE, EXPENSES OR 
ECONOMIC LOSS. 
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Some states do not allow limitations on how long implied warranties last or the exclu- 
sion or limitations of incidental or consequential damages, so the above limitations or 
exclusions may not apply to you. 


This warranty gives you specific legal rights, and you may also have other rights which 
vary from state to state. 


2.1  After-Warranty Repair or Exchange Service 


After-warranty service is provided byWavetek Corp. in two ways. You may elect to have 
your instrument repaired at an authorized repair facility, or you can exchange your 
defective out-of-warranty instrument for a reconditioned instrument at a flat rate con- 
tained on Wavetek’s current price list. The replacement unit carries a three (3) month 
limited warranty. Contact any authorized Distributor or Wavetek Corp, for the current 
non-warranty replacement rates. 


ee Calibration Service 


Each Multimeter should be calibrated at least once a year or after it is repaired. A pro- 
cedure to accomplish this is contained in this section. If you do not have the necessary 
equipment specified to accomplish calibration, this service can be performed by an 
authorized Service Center. If you wish to take advantage of this service, contact any 
authorized distributor, repair facility, or Wavetek Corp. for current calibration rates. 


2.3 Shipping Instructions 


For in- and out-of-warranty repairs in the United States, we recommend shipping your 
Wavetek product to the factory for repair. Our factory service center features 24-hour 
turnaround time under normal circumstances, with a maximum of 48 hours guaranteed. 
Combined with low flat rate charges and fast turnaround time, the factory service cen- 
ter provides your best overall service alternative. (If you wish to utilize a local service 
facility, a list of authorized service centers in the United States can be found in Section 
Four.) A Wavetek product, returned for calibration or repair, should be shipped with the 
following: your company name (if applicable), your name, address, telephone number, 
proof of purchase (for warranty repairs), and any test leads used with the meter. In 
addition, make sure to include a written description of the problem encountered or 
service required. For minimum turn-around time on out-of-warranty repairs please 
phone in advance for service-charge rates. Ship the product in original packaging or 
a sturdy box to the following address and marked Attention: Instrument Repair/ 


Service: 
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For U.S.A.: , For U.K.: 

Wavetek Wavetek 

Instruments Division Datron Division 

9045 Balboa Ave., Suite A Hurricane Way 

San Diego, CA 92123 Norwich, NR6 6JB, U.K. 
Tel: (619) 279-2200 ext. 670 Tel: 011-44-603-404824 U.K. 
800-223-9885 Fax: 011-44-603-483670 U.K. 


Fax: (619) 495-3296 


For Canada: 
(Refer to Service 
Centers-Canada 
in Section Four) 


The product will be returned with the shipping charge paid by Wavetek Corp. For ques- 
tions in North America, contact the Instrument Repair & Service Department at (619) 
279-2200 ext. 670. See above listing for factory service center address. If local service 
is necessary, the centers listed in Section Four are authorized to repair Wavetek Corp. 


Instruments. 


Service and Shipping Instructions for Other Countries: 


Contact your local Wavetek Corp. dealer or distributor where the product was pur- 


chased or refer to the Service Centers - Other list in Section Four. 
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3 SERVICING PROCEDURES FOR HAND-HELD METERS 
a. 1 Multimeter Disassembly Procedure 


Before performing any of the Multimeter servicing, it is necessary to disassemble the instru- 
ment, remove four screws, and carefully lift off back cover. 


After performing the service or inspection, reassemble the instrument, being careful to hold 
shield so that it goes inside the housing without being bent or crushed. Improper 
reassembly can damage foil shield, resulting in improper operation of the multimeter. 


3.2 Battery Replacement 


CAUTION: TO PREVENT ELECTRICAL SHOCK HAZARD, TURN OFF MULTIMETER 
AND DISCONNECT TEST LEADS BEFOER REMOVING BACK COVER. 


After disconnecting test leads and turning off Multimeter, remove back cover by removing 
four screws, then lift off back cover. 


CAUTION: FAILURE TO TURN OFF INSTRUMENT BEFORE INSTALLING BATTERY 
COULD RESULT IN DAMAGE TO BATTERY IF IT IS CONNECTED INCORRECTLY 
TO TERMINALS. 


onal 
Disconnect battery from instrument and replace with new standard 9-volt transistor battery. 


3:2.2 
Replace back cover and secure with four screws. 


WARNING|>> DO NOT OPERATE MULTIMETER WITH BACK COVER REMOVED (EXCEPT 
DURING CALIBRATION). 


3.3, Fuse Replacement 


CAUTION: TO PREVENT ELECTRICAL SHOCK HAZARD, TURN OFF MULTIMETER 
AND DISCONNECT TEST LEADS BEFORE REMOVING BACK COVER. 


After disconnecting test leads and turning off Multimeter, remove back cover. 


ord 


The fuse is located in the upper half of the instrument on the older models and in the lower 
half on the latest models. 
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= ae 
Remove the old fuse and replace with good fuse. If spare fuse is missing, replace it also. 


CAUTION: TO PREVENT FIRE, USE ONLY TYPE AGX 2A/600V FUSE. 


Shae) 
Replace back cover and secure with four screws. 


3.4 
Multiprocessor Chip and Liquid Crystal Display Replacement 


If you have determined that either the multiprocessor chip or the display needs to be 
replaced, this can be accomplished by following the procedure in Figure 1 and Figure 3. 


3.5 Elastomer Strips Cleaning and Replacement Procedure 


If display segments do not function or if a corrective action step in the troubleshooting guide 
instructs you to inspect or replace an elastomer strip, access to these connectors can be 
gained by performing the procedure in Figure 2. 


3.6 Small Circuit Board Inspection and Replacement Procedure 


Inspecting the small circuit board to determine if the Function/Range Switch is working 
properly or replacement of the small circuit board because of faulty operation requires the 
following procedure. 


5.0.1 

After removing back cover of Multimeter, remove battery and battery case. Disconnect 
female input connectors with needle-nosed pliers on older models. HD Series Models and 
newer models will have two extra screws which need to be removed before separating 
module from front case. Newer models do not have female connectors, but instead input 
jacks directly soldered to the board. 


3.6.2 
Remove two No. 6 screws from rear of small circuit board. 


3.0.3 
Grasp outer edge of circuit boards and gently separate them from the front cover assembly. 
On HD models, remove the heavy duty shock mount. 


CAUTION: CIRCUIT BOARDS ARE STATIC SENSITIVE -- HANDLE BY EDGES ONLY 


3.0.4 
With electronics assembly facing downward, squeeze together the prongs holding the 
retainer bar. Apply light pressure downward to free retainer from prongs. Repeat with the 


second set of prongs. 
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5.0.5 
Again squeeze prongs if necessary, and carefully 
remove multiprocessor chip. 


CAUTION: Multiprocessor chip is an extremely 
sensitive CMOS device. Handle chip with 
approved procedure (using bracelet, etc). 


Note: If you are replacing only the multiprocessor 
chip, proceed to Step 3.6.4. If replacing the display, 
go on to Steps 3.6.2, 3.6.3 and then 3.6.9. 


3.6.6 
Using forceps, carefully remove the two elastomer 
zebra) strips from the multiprocessor chip holder. 


CAUTION: DO NOT PINCH ZEBRA STRIPS OR TOUCH THEM WITH YOUR 

FINGERS. THEY CAN EASILY BECOME CRUSHED OR CONTAMINATED, THUS 

IMPARING CONDUCTIVITY. 

FIGURE 2 

3.6.7 
Once again, squeeze prongs together and remove 
the display face and chip retainer from the circuit 
board. 


3.6.8 
Using caution, remove zebra strip from top of 
display retaining assembly. 


3.6.9 

To remove liquid crystal display, insert a small 
flat blade screwdriver between the retainer and 
the faceplate. Gently pry along the edge to 
unlatch all tabs, then remove retainer. 


3.6.10 

Remove LCD display, taking care to touch only ne, Oe 

the edges of the glass. ee eae 
FIGURE 3 

G14 


Place new display face-down into faceplate. Notice which edge of the LCD has stripes in the 
glass--this is the connector edge. Align the clear retainer over the rear of the display by 
matching the slot for the zebra strip with the connector edge of the LCD. Snap retainer into 
place, making sure that all tabs are fully engaged. 


50.12 
Replace zebra strip in slot at edge of retainer. 
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3.6.13 

Position display assembly with zebra strip toward top of circuit board. Insert display assem- 
bly prongs into two holes on large circuit board. Snap together by applying gentle pressure 
and squeezing prongs together. 


3.6.14 
Place multiprocessor chip holder onto tabs. Make sure the indexing boss on right-hand 
underside of holder is inserted into index hole in the circuit board. Refer to Figure 2. 


5'6.15 
Insert two cleaned or new zebra stripes into slots on chip retainer. (Reference "Elastomer 
Strips Cleaning Procedure" documented earlier in this section). 


CAUTION: AVOID PINCHING ZEBRA STRIPS OR TOUCHING THEM WITH YOUR 
FINGERS. 


3.6.16 
Carefully place multiprocessor chip onto holder, gold connector side toward the circuit 
board. Align notch on side of chip with tab on side of chip holder. 


soy, 
Install chip retainer over chip and two prongs. Press downward with firm, even pressure 
until prongs are spread outward, holding retainer in place. 


3.6.18 

Insert electronics assembly into front cover. It may be necessary to turn the Function/Range 
knob on the front of the meter so that its shaft will align with the opening in the cam on the 
circuit board. 


3.6.19 
Insert two screws into back of circuit board assembly and tighten. 


3.6.20 

On older models, push female input circuit board connectors onto pins protruding from 
small circuit board. Be sure that these connectors fit snugly. Position leads so they will not 
be pinched by battery pack or between housings. 


50.21 
Reinstall battery into battery pack and connect plug. Place battery pack onto mounting slots 
provided. Route leads so they will not be pinched or contact input terminals. 


3.6.22 
Reassemble Multimeter. 
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3.7 Removal, Replacement, and Inspection Procedure for Electronics Assembly. 


B27.1 
Remove electronics assembly from Multimeter housing as described in Step 3.6.2. 


O72 
Place electronics assembly on a flat surface with display facing upward. Remove two screws. 


51.5 
Holding circuit boards by outer edges, gently pull the two boards apart. 


CAUTION: DAMAGE TO FUNCTION/RANGE SWITCH MAY RESULT IF CIRCUIT 
BOARDS ARE NOT PULLED STRAIGHT APART AS SHOWN. 


3.7.4 
Carefully remove switch cam from circuit board and remove detent spring from switch block. 


Bhs 
Disassembly is now complete and Multimeter is exposed for inspection, repair, or replace- 
ment of parts. After these are completed, proceed to Step 3.7.6 for reassembly. 


3.7.6 
Carefully engage cam onto large circuit board assembly. T-slotted hub of cam should fit 
downward into hole. 


CAUTION: DO NOT ENGAGE CAM AT AN ANGLE AS DAMAGE TO DELICATE 
SWITCH CONTACTS COULD OCCUR. 


ey. 7 

Insert detent spring into slot beside 
cam, with the protrusion facing toward 
the cam. The detent spring may be 
mounted on either side. See Figure 4. 


3.7.8 

Engage connector on bottom edge of 
circuit boards and gently press the 
two circuit boards together. Make 
sure that hub of cam fits into place 
on the small circuit board, and that 
the detent spring and two mounting 
brackets all fit well together. 


FIGURE 4 


59:9 
When two circuit boards are back together, insert two screws in front of assembly and 


tighten. Reassemble entire meter, using procedure described in Step 3.6.18. 
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3.8 Calibration Procedures 


To maintain the accuracy specification of the Multimeter, it is important that the Multimeter 
be calibrated at least once a year and every time it is repaired. The test equipment necessary 
to accomplish this procedure is described below: 


INSTRUMENT CHARACTERISTICS 


DC Calibrator Voltage Range: 
Accuracy: 


AC Calibrator Voltage Range: 
Frequency Range: 
Accuracy: 


Siow De Calibration 


0 to 1000VDC 
+0.025% 


0 to 110VAC 

400Hz to 20kHz 
+0.5% at 400Hz 
+0.5% at 20kHz 


RECOMMENDED 
MODELS 


Rotek 600 or Equivalent 


Rotek 600, 745A or Equivalent 


1. Perform calibration at ambient temperature of 25 + 2°C and relative humidity of 


80% or less. 


NOTE: ALLOW INSTRUMENT TO STABILIZE AT THIS TEMPERATURE FOR AT 
LEAST THIRTY MINUTES BEFORE PROCEEDING WITH CALIBRATION. 


2. Remove back cover from instrument, using procedure described in Step 3.1. 


3. Adjust output of DC calibrator for 190mV +0.02% and connect to volt/ohm and 
COM input connector on Multimeters. 


4. Turn Function/Range Switch on Multimeter to 200mVDC position. 


5. Using small flat-tipped screwdriver, adjust potentiometer R5 (as shown in Figure 5) 
until Multimeter display reads +190.0 or +190.1. 


6. Disconnect DC calibrator from Multimeter. 


7. Replace back cover and secure. 


3.8.2 Calibration of True-RMS Models 


1. Perform DC calibration as just described. 


2. Short Multimeter voltage input terminals. 


3. Turn Function/Range Switch to 1000VAC position. 
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FIGURE 5. LARGE CIRCUIT FIGURE 6. LARGE CIRCUIT 
BOARD NON-RMS MODELS BOARD RMS MODELS 


4. Adjust potentiometer R13 - th AC zero adjustment (shown in Figure 6) - until the digital 
display reads 000 or 001. Make this adjustment very slowly to allow instrument to stabilize. 


5. Turn Function/Range Switch to 200mVAC position. 


6. Set output of DC calibrator to 190mV. Connect DC calibrator to V/Ohm and COM inputs 
on Multimeter (polarity is not important). 


7. Adjust potentiometer R14 - the AC full-scale adjustment (shown in Figure 6) - until digital 
display reads 190.0 + 1 digit. 


8. Disconnect DC calibrator from Multimeter. 


9. Place Function/Range Switch on Multimeter in 2VAC position and set AC calibrator for 
output of 1.900V, 20kHz. 


10. Temporarily reinstall back cover of Multimeter. 


11. Connect AC calibrator to V/Ohm and COM inputs and note reading. Ensure that COM 
or "low" side terminal of AC calibrator is matched with Multimeter COM input. 
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12. Remove Multimeter back cover and again note display reading. The difference between 
the first and second readings is error voltage. 


Note: At 20kHz, (calibrator frequency) 2VAC Multimeter readings tend to be higher 
with back cover shield removed than with cover attached. Adjust Multimeter to read 


higher than calibration standard voltage so that, with cover attached, desired output is 
achieved. 


13. Adjust trimming capacitor C19 - high-frequency adjust (as shown in Figure 7) - until the 
display reads a value equal to 1.900 plus the error voltage. 


14. Reinstall Multimeter back cover and secure. 


15. Verify that the display reads 1.900 +20 digits. 


FIGURE 7. SMALL CIRCUIT BOARD RMS MODELS 
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21 
PART ON WOTES 
NBR SCHEMATIC BOARD NBR DESCRIPTION COMMENTS 


= 


3000-501-008 5002 PTC 
R1LO 3000-510-100 5002 PTC 
3000-510-108 7502 PTC 


3000-501-008 1002 Resistor 
R6 3000-510-100 1002 Resistor 
3000-510-108 2402 Resistor 


3000-510-108: 2mA on diode 
test 


3000-526-023  .019 Shunt sate es 
3000-510-114 "019 Shunt z switch on board instead 


3000-510-115 — .01a Shunt of mechanism 


3000-510-115 -0898a2 Res. 

3000-526-023 -08982 Res. 

3000-510-114 -08982 Res. 

R4 3000-502-008 -12 Res. Part of: 10A switch on board 
3000-510-107 12 Res. 

3000-510-109 -12 Res. 
3000-500-008 -1Q2 Res. 


3000-500-008 
3000-502-008 2K2 1/4W Res. 
3000-526-023 2KN 1/2W Res. : 
RI 3000-510-107 2K2 1/2W Res. Better protection 
3000-510-114 2K2 1/2W Res. 
3000-510-109 2Kn 1/2W Res. 
3000-510-115 2K2 1/2W Res. 
3000-510-122 2Ka 1/2W Res. 
3000-510-124 2Ka 1/2W Res. 


3000-526-023 2402 1/2W Res. 
3000-510-114 2402 1/2W Res. 

R17 3000-510-107  24091/2WRes, Better protection 

3000-510-109 2402 1/2W Res. 

3000-510-115 24021/2W Res. 

3000-510-122 24001/2W Res. 

3000-510-124 24021/2W Res. 


If meter was never serviced, 

RV1 3000-500-008 Spark Gap it probably still has spark 
3000-502-008 (Gray) gap, and this should be 

replaced with MOV (S3000). 


3000-526-023 Zener Diode 

3000-510-114 zener Diode : 
3000-510-107. 4. iZener Dicde. «ot Protec “aon 
3000-510-109 Zener Diode 

3000-510-115 Zener Diode 

3000-510-122 Zener 
3000-510-124 Zener 


Beeper Only on beeper models, 
Circuitry 3000-510-108 | 3020B or Tech 320B 
| 3000-502-008 
3000-500-008 On these boards the 19.8M2 
R19 3000-510-107 19.8M2 Res. resistor was part of the 
3000-510-109 attenuator Ul. 


3000-526-023 
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SECTION THREE 


REPLACEMENT PARTS AND SUPPLIES 


The replacement parts and supplies listed in this section may be ordered from Wavetek 
or your local service center. Wavetek requires CASH-IN-ADVANCE to be sent along with 
your order to the address listed below. A sample order form follows. Please use it, or a 
copy, to order parts. 


To determine Wavetek part number and description of the part to be replaced, first find 
the part located on an illustration. Next, note the illustration figure number or parts 
index number. Locate the identical figure number on the parts list. Notice the schematic 


description. 
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SPARE PARTS ORDER FORM 


All orders must be paid in advance by check or money order. 


Unit Price California 
Part Number Description (U.S. $) | Qty | Sales Tax/Total Cost 


4 


Ship to this address (please print): Subtotal 
Shipping 


Total 


Send order and remittance to: 


Wavetek Corporation 


Customer Service 
9045 Balboa Ave. 
San Diego, CA 92123 


All material will be shipped UPS Ground unless otherwise specified. 
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MULTIMETER ASSEMBLY 


FRONT HOUSING ASSEMBLY TO MATCH RIGHT-ANGLE TEST LEADS 


—* 
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MULTIMETER ASSEMBLY 


PARTS INCLUDED _IN FRONT CASE ASSEMBLIES ARE: 


CASE PLASTIC, SHAFT, WINDOW, WINDOW SEAL, 


AND INPUT JACK OVERLAY. THE NAME LOGO IS THE ONLY PART NOT INCLUDED ON CASES WHICH CAN 
BE INTERCHANGED. LOGOS CAN BE PURCHASED SEPARATELY. 


PARTS INCLUDED IN REAR CASE ASSEMBLY ARE: REAR PLASTIC CASE, BATTERY COVER, BAIL, 
RUBBc* FEET, RUBBER STRIPS. REAR CASES LISTED MATCH WITH EITHER OF THE FRONT CAS=S 


SHOWN . 


14 


BECKMAN 
PART NBR 


FRONT BASE ASSEMBLIES AND PARTICULAR PARTS TO MATCH 


DESCRIPTION 


RIGHT ANGLE TEST LEADS: 


FG3000-410-111 
FG3000-410-110 
FG3000-410-110 
FG3000-421-144 
FG3000-410-112 
FG3000-420-172 
FG3000-526-21 
FG3000-526-22 
FG3000-450-116 
FG3000-410-116 
FG3000-543-21 
FG3000-543-23 


TECH 300 

3000 

3010,3020, 3030, 30208 

301 0UL 

TECH 310,TECH 330, TECH 3208 
HD-100 

10-AMPERE SHUNT ASSEMBLY 
10-AMPERE SHUNT ASSEMBLY - UL ONLY 
SHIELD - UPPER 

BATTERY COVER ASSEMBLY 

JACK ASSEMBLY KIT 

JACK ASSEMBLY KIT - UL METERS 


FRONT CASE ASSEMBLIES TO MATCH 


FG3000-572-100 
FG3000-571-106 
FG3000-980-132 
FG3000-572-119 
FG3000-980-133 
FG3000-572-118 
FG3000-980-118 


STRAIGHT END TEST LEADS 


TECH 300 

3000 

TECH 310,TECH 330, TECH 3208 
TECH 310UL 

3010, 3020, 30208 ,3030 

3010UL 

HD-100, HD-110 


PARTS WHICH ARE USED IN BOTH STYLES OF METERS 


FG3000-920-301 
FG3000-920-303 
FG3000-920-302 
FG3000-920-310 
FG3000-920-320 
FG3000-920-330 
FG3000-920-322 
FG3000-920-299 
FG3000-920-112 
F63000-410-115 
FG3000-450-151 
F63000-450-105 
FG3000-450-103 
FG3000-450-106 
FG3000-420-102 
FG3000-450-105 
FG3000-420-105 
FG3000-421-105 
FG3000- 980-128 
FG3000-980-129 
FG3000-980-130 
FG3000-980-1 31 
FG3000-421-184 
FG3000-422-184 
FG3000-423-184 
FG3000-450-152 
FG3000-450-104 
FG3000-980-126 
FG3000-980-127 


TECH 310 LOGO 

TECH 320B LOGO 

TECH 330 LOGO 

3010 LOGO 

3020 LOGO 

3030 LOGO 

30208 LOGO 

HD-100 LOGO 

HD-110 LOGO 

SHIELD - LOWER 

CASE SEAL (HD SERIES ONLY) 

O-RING FOR INPUT JACKS 

SCREW #4 - LONG 

SCREW #4 - SHORT 

SHAFT 

O-RING 

KNOB, FUNCTION/RANGE SWITCH, SERIES 306 
KNOB, FUNCTION/RANGE SWITCH, SERIES 300C 
SERIES 300 REAR HOUSING ASSEMBLY 
SERIES 3000 REAR HOUSING ASSEMBLY 
TECH 32°B REAR HOUSING ASSEMBLY 
3020B REAR HOUSING ASSEMBLY 

BAIL - SERIES~300 

BAIL - SERIES 3000 

BAIL - HD SERIES 

O-RING SCREW (HD SERIES ONLY) 

SCREWS RECESSED PAN 

BATTERY COVER ASSEMBLY - SERIES 300 
BATTERY COVER ASSEMBLY - SERIES 3000 
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ELECTRONIC ASSEMBLY 


INDEX BECKMAN tia 
NO. PART NO. DESCRIPTION | 
1 


FG3000-390-100 | LIQUID CRYSTAL DISPLAY 
FG3000-450-102 | SCREWS 
FG3000-420-111 | CONNECTOR 
FG3000-560-101 | HD-100 CONNECTOR KIT 
FG3000-370-102 | CARBON ELASTOMER 
FG3000-460-101 | BEEPER 
FG3000-420-189 | CHIP CONNECTOR 
FG3000-370-224 | GOLD ELASTOMERS (TWO) 
FG3000-420-101 | CAM 

FG3000-270-100 | MULTIPROCESSOR CHIP 
FG3000-420-108 | CHIP RETAINER 
FG3000-421-141 | RETAINER MOUNT (HD ONLY) 
11-1 | FG3000-420-141 | BURN BEEPER MOUNT (TECH 320B, 3020B ONLY) 
12 | FP260 FUSE 600V/2A (4 IN A BOX) 

13 | FG3000-450-110 | SPRINT DETENT 

14 | FG3000-410-113 | LCD RETAINER KIT (SERIES 300) 

LCD RETAINER KIT (SERIES 3000) 


| FS3000-410-114 
| FG3000-560-100 | LCD RETAINER KIT (HD SERIES) 


*For older meters, when you order gold elastomers (FG3000-370-224), you 
Should order also the chip connector (FG3000-420-189). You can order 
both in a kit: FG3000-600-204, $8.50. 
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INPUT BOARD 


SCHEMATIC | REF 


BECKMAN FART NO. [DESCRIPTION 


LOCATION 


FGSO00-3135-101 
FG3S000-211-100 
FG3000-131-205 
FG3000-191-100 


ATTENUATOR 
BRIDGE 


CAP. 


047 


CAP TRIMMER 


FGS000-31-202 
FGS000-5] -196 
FGS000-71-101 
FGS000-71-100 
FGS000-31-241 
FGS000-51-105 
FGS00N0-270-146 
FG3000-80-102 
FEZO00-2351-101 
FGS000-980-125 
FG3000-71-104 
FG3000-420-100 
FG3000-370-107 
FG3000-040-101 
FG3000-001-202 


RES. 
RES. 
RES. 
RES. 


2K 1/2W 
ww 9 OHM 

Ww .9 OHM 

Ww .1 OHM 

RES. 240 1/2W 

RES. WW 19.8M OHM .1% 
MALE CONNECTOR FLEX 
METAL OXIDE VARISTOR 
ZENER DIODE 

FUSE CLIP ASSEMBLY 
RES. WW .0898 OHM 
SWITCH BLOCK 

FUSE CLIP ASSEMBLY 
SHUNT .01 OHM 

RES. 2K 1/4W 
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SCHEMATIC REF 


DISPLAY BOARD 


BECEMAN FART NO. 


DESCRIPTION QTY. 


— Se 8 8 > re ee oe ee ee ee re ee ee ew ee re wee we ee ee ee ee we a os ee ae 


LUCATION 
SB1 
2 2 
FS us 
Fé us 
D> us 
G4 US 
ys U7 
DS 3.4 
FS Qt 
FS a2 


IS,F4,.G4 CR1,2 
G6, F& CRI,4,5 


C2..E5 VR2.5 
Fi VR1 
Fé K16 
ES R14 
DS R1s 
DS R12 
D4 R11 
FS Ris 
FS R& 
ioe R7 
c4 R9 
GS R8 
ES R10 
G2 RS 
BT1 
CN2 
H1,ES C10,15 
GS C16 
G4,G6 C2,5,19 
F6 C20 
G3,G1 c8,9 
G2 C& 
GS,G2 C4,7 
ES Ci2 
DS,FS C3, 25 
Is Ci1 
DS,E3 C14, 215 
C3 cis 
CS Ci7 


FGS000-420-100 
FGS000-310-100 
FGSO00-500-100 
FGS000-270-104 
FGS000-200-102 
FGS000-270-102 
FGS000-270-101 
FG>000-251-100 
FG3000-251-101 
FGS000-251-102 
FGS000-201-100 


FGS000-231-101 
FGS000-2351-102 
FG3S000-1-474 
FGS000-90-102 
FGS000-90-103 
FGS000-1-120 
FG>000-1-165 
FG3000-1-104 
FGS000-1-241 
FGS000-1-474 
FG3000—-51-101 
FGS000-31-102 
FG3000-82-103 
FG3000-90-101 
FG3000-370-176 
FGS000-270-144 
FG3000-101-100 


FG3000-111-100 


FGSO000-1350-102 
FGS000-130-101 
FGS000-130-100 
FGS000-151-100 
FG3000-151-101 
FGS000-161-100 
FG3000-101-101 
FG3000-101-102 
FG3000—-151-102 


SWITCH BLOCK ie 
REF.DIVIDER THIN FILM :_ 
RES.NETWORK,106 PIN SIP _: 
IC CD 4030 iF 
RES. NETWORK,8 PIN SIF 1 
INT. CIR. HEX INV. 4069 
INT. CIR. RMS CONVERTER 1_ 
TRANS. PNP-G.P.-2N4126 
TRANS. NPN G.P.-2NS5088__1_ 
TRANS. NPN, DARL.MPSAL2 1_ 
DIODE, SMALL SIGNAL 


x 
a 


DIODE, ZENER LOW LEAKAGE 5S . 
DIODE, REF. 1.2V oa 
Ries. 470 K OHM ~ 
RES. VAR. SOO OHM +10%_1} 
RES. VAR. 5S M OHM +20% 1 
RES. 12 OHM +5%, 1/4W 1 
RES. 1.6M OHM S%,1/4W 
RES. 100 K OHM, 1/4W 1 
RES. 240 OHM, 1/4W 1 
RES. 470 K OHM, 1/4W___ 
RES. 200 K OHM, 3W 
RES. 2 ™ OHM, 3wW 
RES. POS. TC,750 OHM __1 
POTENTIOMETER, 10 K OHM 1 
BEEPER TERMINAL er 
FEMALE CONNECTOR S-PIN _1 
CAP. 470PF DISC CERAMIC_s 


CAP. .22 uF/25V MIN.CER.4 


CAP. .22 uF,100V.MYLAR 2 
CAP. .022 uF, 250v,MYLAR_1 
CAP. .047 uF,250V,MYLAR_2 
CAP. 3.3 uF,20v MIN TAN_1 
CAP. 10 uF/10V MIN, TAN_2 
CAP. 10uF, ELECTROLYTIC 1 
CAP. S3pf,DISC CERAMIC 1 
CAP. 4.7 pf DISC CERAMIGL 
CAP. 47 uf/év MIN, TANA_L 
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FIGURE R & P FIGURE Z 
DISPLAY BOARD - NON-RMS DISPLAY BOARD - RMS 


2 FIGURE W FIGURE X 
DISPLAY BOARD - NON-RMS DISPLAY BOARD - RMS 
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SERVICE CENTERS 


SECTION FOUR 


Please note authorized service centers are not required to abide by the factory flat fee 


policy. Please contact individual centers for estimates. 


Service Centers — U.S.A. 


Alabama 
Amolds Instrumentation 
3258 Spring Hill Road 
Mobile, AL 36607 
(205) 478-3230 


California 
Wavetek 
Instruments Division 
9045 Balboa Ave. 
San Diego, CA 92123 
(619) 279-2200 
800-223-9885 
Fax: (619) 565-7942 


Standard Meter Labs 
236 Rickenbacher Circle 
Livermore, CA 94550 
(415) 449-0220 


Colorado 
Instrument Repair Labs 
2100 W. 6th Avenue #A 
Broomfield, CO 80020 
(303) 469-5375 


R&R Instruments 

15701 E. Ist Ave., Unit 106 
Aurora, CO 80011 
(303)364-8325 


Georgia 
Peach State Instruments 
869-1 Pickens Industrial Drive 
Manetta, GA 30062 
(404) 424-0447 


Illinois 
Metermaster, Inc. 
2055 Army Trail Rd., Suite 134 
Addison, IL 60101 
(708) 268-8100 


Indiana 
Electro Lab Services 
1302 N. Fulton Avenue 
Evansville, IN 47712 
(812) 423-5211] 


Louisiana 
Industrial Instrument Works 
5745 Salmen Avenue 
Harahan, LA 70123 
(504) 733-8355 


Maryland 
EIL Instruments 
10 Loveton Circle 
Sparks, MD 21152 
(301) 771-4800 


Massachusetts 
Cal-Tek 
20 Republic Road 
N. Billerica, MA 01862 
(508) 667-8541 


EIL Instruments 

21 ‘A’ Street 
Burlington, MA 01803 
(617) 272-9450 


Minnesota 
Instrumentation Services 
957 Winnetka Avenue North 
Minneapolis, MN 55427 
(612) 544-8916 


Missouri 
Industrial Service Labs 
1530 Page Industrial Blvd. 
St. Louis, MO 63132 
(314) 423-3141 


New York 
EIC Electronics 
85 Avenue East ; 
Rochester, NY 14621 
(716) 544-4392 


EIL Instruments 
9020 Wehrle Drive 
Clarence, NY 14031 
(716) 634-8500 


Instrument Mart 
295 Community Drive 
Great Neck, NY 11021 
(516) 487-7430 


Oklahoma 
Central Instrument Labs 
3158 S. 108th E. Avenue 
Tulsa, OK 74146 
(918) 622-0114 

Ohio 
Unitek 
865 Cleveland Avenue 
Columbus. OH 43201 
(614) 291-9909 


Oregon 
Westcon, Inc. 
5101 N. Interstate Avenue 
Portland, OR 97217 
(503) 283-0132 


Pennsylvania 
EIL Instruments, Inc. 
701 Rodi Road 
Pittsburgh, PA. 15235 
(412) 823-2255 


Sunshine Instruments, Inc. 
1810 Grant Avenue 
Philadelphia, PA 19115 
(215) 673-5600 


Texas 
EIL Instruments 
7385 Ashcroft Street 
Houston, TX 77081 
(713) 271-3100 


Metermaster, Inc. 
3405 Express Drive 
Garland, TX 75041 
(214) 271-5671 


Meters & Instruments 
6428 Gulf Freeway 
Houston, TX 77023 
(713) 644-1631 


Washington 
EIL Instruments 
2883 152nd Avenue NE 
Redmond, WA 98052 
(206) 882-3222 


Service Centers — Canada 


Alberta 
Kingsway Aviation 
4238 91 ‘A’ Street 
Edmonton T6E 5V2 
(403) 463-5264 


British Columbia 
Miller Instruments 
3871 N. Fraser Way, Unit } 
Bumaby V5J 5G6 
(604) 431-8882 


Manitoba 
Probe Industrial Electronics 
1874 Portage Avenue 
Winnipeg R3J OH2 
(204) 885-9320 
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Ontario 


BCS Electronics 

855 Matheson Blvd E, Unit 6 
Mississauga L4W 4L6 

(416) 602-8550 


Quebec 


Projean Ltd. 

1332 Rue Belanger East 
Montreal H2G 1A1 
(514) 273-8331 


Primo Instruments 

11235 Boul. L’ Archeveque 
Montreal-Nord H1H 3A8 
(514) 329-3242 


Service Centers — Other 


Angola 


Technidata Ltd. 

P.O. Box 1619 

Rua Reverendo Agostinho Pedro 
Neto 21-21A 

LUANDA 

Tel: 32025/32309 Tix: 3019 


Argentina 


Reycom Electronica SRL 
Uruguay 362 Peso 8-Depto. F 
1015 BUENOS AIRES 


Australia 


Warburton Franki 

32 Parramatta Road 
LIDCOMBE, NSW2141 
Tel: 61-02-648-5455 
Fax: 61-02-647-1545 


Austria 


LICO - GmbH 

Felbigergasse 38 

A-1140 WIEN 

Tel: 0222-940621 Tix: 133378 
Fax: 0222-944174 


Bahrain 


Al-Jishi Corporation 
P.O. Box 617 
Al-Khalifa Road 
MANAMA 

Fels 253297 Tix: 8371 


Belgium 


Mecotronic sa/nv 

Nieuwelaan 58 

1860 MEISE 

Tel: 02-269 07 48 Tix: 65602 
Fax: 2699455 


Brazil 
Sistronics Instrumentacao E Sistemas 


LTDA 

Av Alfredo Agidio de Souza Aranha 
75-4 Andar 

Jd. Santo Antonio 

0476 Sao Paulo, SP 


COMECON Countries (D.D.R., 


Czechoslovakia, Bulgaria, Romania, 


Poland) 
C.A.T. Electro Ltd. 
20 Haymarket Terrace 
EDINBURGH EH12 5JZ 
SCOTLAND, UK 
Tel: 031-3467050 Tix: 727563 
Fax: 031-3467065 


Denmark 
T.O. Elektronik 
Ballerup Byveg 222 
BALLERUP 2750 
Tel: 42-658200 Tix: 35293 
Fax: 42-680300 


Egypt 
Etico Scientific 
3 Ahmed Heshmat Street 
P.O. Box 1653 
Zamalek, CAIRO 
Tel: 403041/407733 Tlx: 93382 


Finland 
Dualtek OY 
P.O. Box 14 
ESPOO 02321 
Tel: 90-801991 Tix: 123369 
Fax: 90-8019911 


France 
Beckman Industrial Sarl 
1Bis Ave du Coteau 
93220 GAGNY 
Tel: (01) 43027606 Tlx: 212971 
Fax: (01) 43817252 


Germany 
Beckman Industrial Components 
GmbH 
Frankfurter Ring 115 
8000 MUNCHEN 40 
Tel: (089) 38870 Tlx: 5216197 
Fax: (089) 3887238 


~ Greece 


Micronics Ltd. 

46 Kritis Street 

16451 Argyrouspolis, ATHENS 
Tel: 01-9914786 Tix: 216574 


Hungary 
Dahms Elektronik 
Wienerstrasse 287 
8051 GRAZ, Austria 
Tel: 316-64030 Tx: 31099 
Fax: 316-6403029 


Iceland 
Karl Asgeirsson Rafeindataeknir 
P.O. Box 406 
121 REYKJAVIK - 
Tel: 1-622884 Tix: 946240 
Ref: 19023785 


lran 
Zeefax Ltd., Zeefax House 
320 King Street 
LONDON W6 ORR, UK 
Tel: 01-7487808 Tx: 8813278 
Fax: 01-7487188 


lreland 
Neltronics Ltd. 
John F. Kennedy Road 
Naas Road 
DUBLIN 12, EIRE 


Tel: 503560 Tix: 24837 Fax: 552789 


Israel 
Racom Electronics LTD. 
P.O. Box 21120 
TEL AVIV 61210 
Tel: 03491922 Tix: 33808 
Fax: 03491576 


Italy 
Beckman Industrial Componenti Srl 
Via Arese 11 
20159 MILANO 
Tel: (02) 6888951, Tix: 330484 
Fax: (02) 6896995 


Jordan 
Scientific & Medical 
Supplies Co. P.O. Box 1387 
AMMAN 
Tel: 24902, Tix: 21456 


Kuwait 
AZ Trading Co. 
P.O. Box 25752 
Jaber Al-Mubarak Street 
SAFAT 
Tel: 2442208, Tlx: 22707 


Lebanon 
Elco Ltd. 
P.O. Box 136, ANTELIAS 
Tel: 894420; 894699, Tix: 22867 


Malta 
Fabian Enterprises 
20, Msida Road, GZIRA 
Tel: 513283, Tix: 1837 


Mexico 
Dicopel SA 
Francisco Pimentel 98 
Col San Rafael 
Delagacion Cuautemol 
MEXICO 06470 
Tel: 525-705-74-22 
Fax: 525-703-17-72 


Dinamica Inst. SA de CV 

San Diego #25 Fracc Capistrano 
54500 Aticapan de Zaragoza 
edo de MEXICO 

Tel: 361-39-12 

Fax: 398-41-83 


Morocco 
Sicotel AS 
Complexe Commercial Des Harbous 
Tour C 3éme Etage, Ave Des Forces 


Armées Royales, CASABLANCA 01 


Tel: 010-212312270 
Tix: 27604M 
Fax: 010-212316545 
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Netherlands 
Diode B.V. 
Meidoormkade 22, AE HOUTEN 3992 
Tel: 3403-91234, Tix: 47388 
Fax: 3403-77904 


Norway 
Hellermann Haugerud A/S 
Sandakerveien 110, 0483 OSLO 4 
Tel: (02) 156012, Tlx: 18469 
Fax: (02) 156129 


Oman 
Photocentre Comcent 
P.O. Box 3115 (Ruwi) 
MUSCAT 
Tel: 773948 Tlx: 3499 


Portugal 
Decada, Equipamentos Electronicos 
Lda 
Miraflores, Lote 102-B Alges 
LISBOA 1495 
Tel: 1410/34/20 Tix: 15515 
Fax: 14101844 


Qatar 
Qatar Trading Co. 
P.O. Box 51, DOHA-QATAR 
Tel: 323773 Tix: 328642 Fax: 328642 


Saudi Arabia 
Mejdaf Establishment 
P.O. Box 2002 
RIYADH 1145] 
Tel: 4013206/4055240 
Tlx: 202787 


South Africa 
Bowthorpe Hellermann Deutsch Ltd. 
80 Mimetes Rd, Denver 2094 
P.O. Box 27063, Benrose 2011 
JOHANNESBURG 
Tel: 11-6161960, Tix: 4-28237 
Fax: 11-6164715 

Spain 
Electronica Y Proyectos SA 
Fernando Garnido 12 
MADRID 28015 
Tel: 341-4468141 Tix: 42615 
Fax: 341-4484750 


Sweden 
Q Instrument AB 
P.O. Box 515, S-145 
63 NORSBORG 
Tel: 0753-86155 Fax: 0753-84414 


Switzerland 
W. Moor AG 
Bahnstrasse 58, 8105 Regensdorf 
ZURICH 
Tel: 1-8433111 Tix: 825840 
Fax: 1-8433910 


Syria 
Far-Tou Representation 
Place de !’Etoile P.O. Box 2657 
29 Rue Parlement DAMASCUS 
Tel: 222261, Tx: 411319 


Tanzania 
International Services Ltd. 
Makunganya Street 
P.O. Box 5120 
DAR ES SALAAM 
Tel: 01-30778, Tix: 41312 


Tunisia 
Tunisie Electronique Sar] 
31 Avenue de la Liberté 
1002 TUNIS - Belvedere 
Tel: 01-280144, Tix: 13238 


Turkey 
Turkelek Elektronik Co. Ltd. 
Hatay Sokak 8 ANKARA 
Tel: 189483, Tlx: 42120 


United Arab Emirates 
Scientechnic 
P.O. Box 325 
DUBAI 
Tel: 666000, Tlx: 46072 


United Kingdom 
Wavetek 
Datron Division 
Hurricane Way 
Norwich, NR6 6JB, U.K. 
Tel: 011-44-603-404824 U.K. 
Fax: 011-44-603-483670 U.K. 


Venezuela 
ONIMEX C.A. 
P.O. Box 61421 
CARACAS 1062 
Tel: (2) 283-7753, Fax: (2) 284-1708 


Yugoslavia 
Dahms Elektronik 
Wienerstrasse 287 
8051 GRAZ - AUSTRIA 
Tel: 316-64030, Tix: 31099 


Zimbabwe 
BAK Electrical Holdings Ltd. 
30 Pioneer Street HARARE 
Tel: 707601, Tix: 2343 
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